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Summary. 



(57) [Abstract] 

[Technical problem] For example, in the light emitting device which carries out the laminating of 
the gallium-nitride system compound to transparent silicon on sapphire, as the light emitted from 
a substrate can be effectively collected as an illuminant to an optical drawing side side direction, 
the whole luminous efficiency is raised. 

[Means for Solution] The light emitting device 4 which equipped the main light drawing side side 
with p laterahelectrode 4b and n lateral-electrode 4c, respectively while carrying out the 
laminating of the semiconductor layer of p-n junction on transparent crystal substrate 4a, It has 
the leadframe 1 which makes a light emitting device 4 flow through the mounting 3 in which this 
light emitting device 4 is carried electrically in preparation for one, and mounting 3 is made to go 
via the optical path which does not interfere in the light from other fields other than the main 
light drawing side with a light emitting device 4, and is equipped with the luminescence direction 
from the main light drawing side, and the reflector structure mostly reflected in the same 
direction. 
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CLAIMS 



[Claim(s)] 

[Claim 1] The semiconductor luminescence equipment which is the optical path which does not 
interfere in the light from other optical drawing sides other than the main light drawing side with 
a light emitting device at mounting in which it is semiconductor luminescence equipment which is 
characterized by to provide the following, and which made the field the main light drawing side, 
and it is formed in a loading flow member and a light emitting device is carried, and comes to 
have the reflector structure reflect the same direction mostly, with the luminescence direction 
from the main light drawing side. The light emitting device which equipped with p lateral 
electrode and n lateral electrode the whole surface which counters with a crystal substrate, 
respectively while carrying out the laminating of the semiconductor layer of p-n junction on the 
transparent crystal substrate. It has the loading flow member through which carries this light 
emitting device and it is made to flow electrically, and is p lateral electrode. 

[Claim 2] Mounting is semiconductor luminescence equipment according to claim 1 which comes 
to form the reflector which the base of a light emitting device is engaged [ reflector ] in part at 
least as the shape of a earthenware mortar in which the whole crystal substrate is buried at 
least of a light emitting device, and it has [ reflector ] the supporting structure which can carry 
this, and makes the inner skin reflect mostly the light from other optical drawing sides other than 
the main light drawing side of a light emitting device in the same direction with the luminescence 
direction from the main light drawing side further. 

[Claim 3] Mounting is semiconductor luminescence equipment according to claim 2 which comes 
to have the reflective block of the shape of the shape of a truncated cone reflected in the 
position which confronts each other just under the crystal substrate of a light emitting device 
towards the direction of a reflector of the inner circumference of mounting of the light which 
goes to a mounting bottom from a crystal substrate, and a truncated pyramid. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention relates to the semiconductor 
luminescence equipment which raised luminescence brightness by starting the gallium-nitride 
system compound semiconductor luminescence equipment used for optical devices, such as blue 
light emitting diode, especially reflecting efficiently luminescence to a retrose from an optical 
drawing side. 
[0002] 

[Description of the Prior Art] Gallium-nitride system compound semiconductors, such as GaN, 
GaAIN, InGaN, and InAIGaN, come to be used abundantly as a semiconductor material for a 
visible photoluminescence device or elevated-temperature operation electron devices, and 
expansion in the field of blue light emitting diode is progressing. 

[0003] Generally in manufacture of the semiconductor of this gallium-nitride system compound, 
insulating sapphire is used as a crystal substrate for growing up a semiconductor film in the front 
face. In the case where an insulating crystal substrate like this sapphire is used, since an 
electrode cannot be taken out from a crystal substrate side, the electrode of p and n which are 
prepared in a semiconductor layer will be formed in the whole surface side of a crystal substrate. 
[0004] Drawing 6 is the schematic diagram showing the loading structure of the light emitting 
device to the conventional mounting. It carried on mounting 52a which formed the insulating 
substrate 51a in the upper limit of a leadframe 52, and pasted up with a paste 53, and the light 
emitting device 51 has connected 51c to the leadframe 55 of another side which is making a 
leadframe 52 and this, and the pair with Wires 54a and 54b the 51b and n side very much the p 
side formed in the upper limit of a light emitting device 51, respectively. And the whole 
circumference of mounting 52a including a light emitting device 51 is closed by the epoxy resin 
56. 

[0005] With the Light Emitting Diode lamp containing such a light emitting device 51, upward 
luminescence is obtained considering the upper surface of p type layer which occupies the field 
which contains 51b very much the p side as an optical drawing side by making the p-n junction 
region of the semiconductor film of the gallium-nitride system compound of a light emitting 
device 51 into a luminous layer. And in the case where substrate 51a considers as transparent 
sapphire, only from the optical drawing side of the upper-limit side of a light emitting device 1, 
the light from a luminous layer will be outputted, even if it turns to the bottom from this 
substrate 51a. 
[0006] 

[Problem(s) to be Solved by the Invention] Since it is soon carried on mounting 52a. if the front 
face of mounting 52a is made into the shape of a mirror plane, substrate 51a reflects the light 
from substrate 51a. and can add this reflected light to luminescence from an optical drawing side. 
[0007] However, luminescence which goes downward from substrate 51a will repeat reflection by 
mounting 52a, the re-incidence to substrate 51a after this reflection, and the incidence to the 
luminous layer of a p-n junction region, and will emit light from an optical drawing side. For this 
reason, the light which came out of substrate 51a is decreased in process of such reflection and 



re-incidence/ arid when- emitting light finally from an optical drawing side, the decline in an 
external quantum efficiency is not escaped. Therefore, conventionally like illustration, with 
structure, luminescence from the substrate 51a side cannot fully be collected, but there is a 
limitation also in improvement in luminescence brightness. 

[0008] There are some which were indicated by JP,7-86640,A as luminescence equipment which 
carried in the leadframe the luminescence chip which, on the other hand, carried out the 
laminating of the semiconductor of the gallium-nitride system compound which has p-n junction 
on silicon on sapphire. 

[0009] This makes transparent the adhesives for fixation in mounting 52a of the light emitting 
device 51 shown in drawing 6 , and as stated previously, it is made to reflect downward 
luminescence for the upper surface of mounting 52a as a mirror plane. And it is indicating urging 
heat transfer from a light emitting device 51 to a leadframe 52 side, and losing decline in the 
luminous efficiency of a light emitting device 51 by this by mixing an insulating filler with high 
thermal conductivity in adhesives. 

[0010] However, although it is possible to prevent the temperature rise of a light emitting device 
using the adhesives containing such a filler, about the light taken out from substrate 51a at the 
mounting 52a side as the example of drawing 6 showed, attenuation of the quantity of light by 
reflection or re-incidence is not avoided, but there is a limitation in Improvement in 
luminescence brightness similarly. And since it can contribute more greatly than improvement in 
the luminous efficiency by promotion of heat dissipation of the way of the recovery to the 
optical drawing side side of luminescence to the mounting 52a side from substrate 51a of a light 
emitting device 51, an extensive improvement of luminescence brightness is not expectable only 
by mixing a thermally conductive high filler in adhesives. 

[001 1] Thus, with the conventional luminescence equipment which emits light even if a substrate 
is transparent and it turns to the loading side side, there is a problem that the light which 
escapes from a substrate side is effectively unrecoverable as an illuminant by the side of an 
optical drawing side. 

[0012] The technical problem which should be solved in this invention is to raise the whole 
luminous efficiency, as the light emitted from a substrate in the light emitting device which 
carries out the laminating for example, of the gallium-nitride system compound to transparent 
silicon on sapphire can be effectively collected as an illuminant to an optical drawing side side 
direction. 
[0013] 

[Means for Solving the Problem] The light emitting device which equipped with p lateral 
electrode and n lateral electrode the whole surface which counters with a crystal substrate 
while this invention carries out the laminating of the semiconductor layer of p-n junction on a 
transparent crystal substrate, respectively. It has the loading flow member through which carries 
this light emitting device and it is made to flow electrically. It is semiconductor luminescence 
equipment which made the field in which p lateral electrode was prepared the main light drawing 
side. It is the optical path which does not interfere in the light from other optical drawing sides 
other than the main light drawing side with a light emitting device, and it has the luminescence 
direction from the main light drawing side, and the reflector structure of reflecting the same 
direction mostly, and is characterized by the bird clapper at mounting in which it is formed in a 
loading flow member and a light emitting device is carried. 

[0014] With such composition, it can be made to reflect in the luminescence direction from the 
main light drawing side side, while there has been no light by which luminescence brightness is 
emitted to a mounting side from fields other than the greatest main light drawing side into a light 



emitting device by the, reflector structure prepared in this mounting reentry putting, and few 

luminescence of attenuation of the whole quantity of light is obtained. 

[0015] In addition, in this invention, the loading flow member through which carries a light 

emitting device and it is made to flow electrically is a leadframe as the term of the form of 

implementation of invention shows, in addition also let them be various kinds of casts arranged 

as another object above a printed circuit board or a printed circuit board. 

[0016] 

[Embodiments of the Invention] The light emitting device which equipped with p lateral electrode 
and n lateral electrode the whole surface which counters with a crystal substrate while invention 
according to claim 1 carries out the laminating of the semiconductor layer of p-n junction on a 
transparent crystal substrate, respectively. It has the loading flow member through which carries 
this light emitting device and it is made to flow electrically. It is semiconductor luminescence 
equipment which made the field in which p lateral electrode was prepared the main light drawing 
side. To mounting in which it is formed in a loading flow member and a light emitting device is 
carried, the light from other optical drawing sides other than the main light drawing side It is a 
light emitting device and the optical path in which it does not interfere, and is the thing which 
comes to have the luminescence direction from the main light drawing side, and the reflector 
structure mostly reflected in the same direction. It has operation of reflecting mostly in the 
same direction the light emitted to a mounting side, the fields, for example, the crystal substrate, 
other than the main light drawing side, with the luminescence direction from the main light 
drawing side side according to the refiector structure prepared in this mounting while there has 
been nothing into a light emitting device reentry putting. 

[0017] The base of a light emitting device is engaged in part at least as the shape of a 
earthenware mortar in which the whole crystal substrate is buried at least of a light emitting 
device, and, as for invention according to claim 2, mounting has the supporting structure which 
can carry this. Furthermore, it is the thing which comes to form the reflector which makes the 
inner skin reflect mostly the light from other optical drawing sides other than the main light 
drawing side of a light emitting device in the same direction with the luminescence direction from 
the main light drawing side. It has the operation of making it reflect so that the optical path of 
the reflected light may not interfere with a light emitting device as a reflector of light using the 
inner skin of mounting. 

[0018] Invention according to claim 3 mounting in the position which confronts each other just 
under the crystal substrate of a light emitting device It is the thing which comes to have the 
reflective block of the shape of the shape of a truncated cone reflected towards the direction of 
a reflector of the inner circumference of mounting of the light which goes to a mounting bottom 
from a crystal substrate, and a truncated pyramid. It has the operation of bypassing a light- 
emitting-device side, carrying out light which leaked from the crystal substrate downward like a 
rectangular prism from the inner skin of mounting, and making it reflect in the same direction 
mostly with the luminescence direction from the main light drawing side. 

[0019] Below, the example of the form of operation of this invention is explained, referring to a 
drawing. The plan of drawing 1 drawing of longitudinal section [ drawing 2 / drawing of 
longitudinal section of the important section of the Light Emitting Diode lamp equipped with the 
Light Emitting Diode chip with which drawing 1 is formed of GaAs GaAIAs, etc. in a form of 1 
operation of this invention as a light emitting device, and ] / according / drawing 3 / to the A-A 
line view of drawing 1 , and drawing 4 are the expanded sectional views of an important section 
showing the nest of the light emitting device to mounting, and the optical path of the reflected 
light. 



[0020] In drawing, while having as a loading flow member of the light emitting device in the form 
of this operation of the leadframes 1 and 2 of the couple by which the upper-limit section is 
closed by the epoxy resin, being able to dent mostly the mounting 3 for carrying a light emitting 
device 4 in the upper limit of one leadframe 1 in the shape of a earthenware mortar and forming, 
the whole inner skin is made into the shape of a mirror plane. Like what was stated in the 
conventional example, a light emitting device 4 forms p lateral-electrode 4b and n lateral- 
electrode 4c in a upper-limit side while preparing crystal substrate 4a using transparent sapphire 
in a soffit side, and it is carrying out wirebonding of these each to leadframes 1 and 2 with Wires 
5a and 5b. 

[0021] A light emitting device 4 emits light towards the side and lower part also from crystal 
substrate 4a located in the luminous layer bottom while making the field which is the upper 
surface and contains p lateral-electrode 4b like the thing in which the semiconductor cascade 
screen of the conventional gallium-nitride system compound was formed the main light drawing 
side. And in the conventional example, although reflection was used from mounting 3 to 
luminescence from such crystal substrate 4a. from crystal substrate 4a to the main light drawing 
side of a upper limit is passed, and it collected as the reflected light. On the other hand, in this 
invention, luminescence from crystal substrate 4a was considered as the composition of the 
mounting 3 which is soon reflected from mounting 3, without returning to a light-emitting-device 
4 side from crystal substrate 4a. 

[0022] That is. as mounting 3 is shown in drawing 2 . it is formed in the shape of [ to which a 
flat-surface configuration carries out eccentricity of this, and arranges it to the square light 
emitting device 4 mostly / like ] a earthenware mortar, the eccentric direction of a light emitting 
device 4 and the sense by the side of reverse are set to gentle slope 3a of about 40-degree 
inclination, and the methods of three except this are set to common reflector 3b of about 60- 
degree inclination. Maintenance seat 3c which made the trapezoidal shape mostly the flat- 
surface configuration for carrying a light emitting device 4 is formed in each of gentle slope 3a 
and common reflector 3b of the position which counters this, and cavity 3d for being able to 
dent downward under this maintenance seat 3c. and giving a crevice between the bases of a 
light emitting device 4 is prepared in it. Among maintenance seat 3c, as shown in drawing 1 , 
reflective block 3e made into the longitudinal-section configuration of a 2 equilateral trapezoidal 
shape is formed, and a this cavity 3d bottom makes the 2nd page of this block 3e the light- 
receiving reflectors 3f and 3g of the light which goes downward from a light emitting device 4 
while it is in agreement with the base of the earthenware mortar-like mounting 3. As long as an 
outi ine is the thing of a truncated cone or a truncated pyramid, any are [ that what is necessary 
is just what can form the reflector of a trapezoidal shape like illustration ] sufficient as block 3e. 
[0023] In addition, although the interior of mounting 3 is formed in the example of illustration as 
an inclined plane of gentle slope 3a and common reflector 3b where inclination differs, 
respectively, it is undoubted that it is good also considering all the methods of four as common 
reflector 3b of the same inclination. Thus, preparing gentle slope 3a makes it one purpose to 
place luminescence from common reflector 3b of the method of three upside down, and to make 
it be easy to be visible, when including in high positions, such as the outdoors, at a display panel 
as what rotated 90 degrees of leadframes 1 counterclockwise in drawing 3 . 
[0024] A light emitting device 4 is pasted up on this maintenance seat 3c with the transparent 
paste 6 while it carries a both-sides portion on maintenance seat 3c, as shown in drawing 1 . 
[0025] In the above composition, when energized to a light emitting device 4. the light from the 
luminous layer of a p-n junction region leaks and comes from crystal substrate 4a using 
transparent sapphire also to down and the side at the same time it is emitted from the main light 



drawing side of the upper surface of p type layer, as stated also in advance. 
[0026] Luminescence to the side from a light emitting device 4 escapes from the transparent 
paste 6, progresses in gentle slope 3a of mounting 3. and the direction of common reflector 3b, 
and is mostly reflected in the same direction by these gentle slope 3a and common inclined 
plane 3b with the luminescence direction from the main light drawing side of a light emitting 
device 4. 

[0027] Moreover, the light which goes downward from crystal substrate 4a changes an optical 
path in the direction of common reflector 3b of the couple which has countered these, after 
being reached and reflected in the light--receiving reflectors 3f and 3g of reflective block 3e 
located just under a light emitting device 4. And like the light from the side, it is reflected by this 
common reflector 3b, and progresses in the almost same direction as the luminescence direction 
from the main light drawing side of a light emitting device 4. 

[0028] Thus, the light which leaks from crystal substrate 4a of a light emitting device 4 to the 
side and a lower part is altogether reflected from gentle slope 3a of mounting 3, and common 
reflector .3b, not containing crystal substrate 4a in an optical path. Therefore, in the case where 
light is made to emit from the main light drawing side after reflecting the light which leaked and 
came out of crystal substrate 4a and carrying out incidence to this crystal substrate 4a, as the 
conventional example showed, the direct reflected light from gentle slope 3a and common 
reflector 3b is obtained by relations, such as permeability of light, to the quantity of light which 
finally emits light declining. In addition to luminescence from the main light drawing side, the light 
emitted from transparent crystal substrate 4a can be added by this, and luminous efficiency can 
be raised sharply. 

[0029] (a) of drawing 5 and (b) are the schematic diagrams of an important section showing a 
respectively different example, (a) of this drawing prepares only reflective block 3e of the 
trapezoidal-shape cross section which has the upper^limit side of the grade that this can be 
carried, in response to the pars basilaris ossis occipitalis of a light emitting device 4 in the pars 
basilaris ossis occipitalis of mounting 3, puts crystal substrate 4a of a light emitting device 4 on 
this reflective block 3e, and pastes it up with the transparent paste 6. 

[0030] Also in this example, it is reflected from gentle slope 3a and common reflector 3b which 
were formed in mounting 3, and the light which leaks and comes out of crystal substrate 4a of a 
light emitting device 4 joins luminescence from the main light drawing side. Moreover, since the 
paste 6 is transparent, and the light which leaks and comes from the base of crystal substrate 
4a escapes from this and reaches the light-receiving reflectors 3f and 3g of reflective block 3e, 
it is similarly reflected from common reflector 3b, and it joins the light from the main light 
drawing side, and emits light. 

[0031] Moreover, (b) of this drawing puts transparent glass 7 on reflective block 3e, carries 
substrate 4a of a light emitting device 4 in the upper surface, and joins it to one with transparent 
adhesives etc. 

[0032] Also in this example, since the light which leaks and comes from the base of crystal 
substrate 4a escapes from transparent glass 7 and reaches the light-receiving reflectors 3f and 
3g of reflective block 3e, it is similarly reflected from common reflector 3b, and it joins the light 
from the main light drawing side, and emits light. 
[0033] 

[Effect of the Invention] compared with structure, attenuation of the whole quantity of light is 
suppressed conventionally which are collected from the main light drawing side after the re- 
incidence to a light emitting device, and since it can be made to reflect in the luminescence 
direction from the main light drawing side side while there has been nothing into a light emitting 



device reentry .putting. .luminous efficiency is markedly alike and improves in invention of a claim 
1 according to the reflector structure which prepared the light emitted to a mounting side from a 
crystal substrate in this mounting 

[0034] In invention of a claim 2. since it is made to reflect so that the optical path of the 
reflected light may not interfere with a light emitting device as a reflector of light using the inner 
skin of mounting, complicated reflector structure is not needed that what is necessary is just to 
design the configuration of mounting so that it may become the reflective direction of the same 
direction from the main light drawing side about the light from a crystal substrate, but an 
assembly also becomes easy. 

[0035] In invention of a claim 3, since it is made to reflect in the luminescence direction from 
the main light drawing side only by two reflection with a reflective block and the reflector of the 
inner skin of mounting, the light which leaked from the crystal substrate downward can collect 
from a crystal substrate efficiently the light which goes downward, and its luminous efficiency 
improves further. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] Drawing of longitudinal section showing the important section of the luminescence 
equipment using the gallium-nitride system compound semiconductor light emitting device by the 
gestalt of 1 operation of this invention 
[Drawing 2] The plan of drawing 1 

[Drawing 3] Drawing of longitudinal section by the A-A line view of drawing 1 

[Drawing 4] The enlarged vertical longitudinal sectional view of an important section showing the 

nest of the light emitting device to mounting, and the optical path of the reflected light 

[Drawing 5] It is drawing of longitudinal section of an important section with which it is the 

example which carries and incorporates a light emitting device after that mounting blocks 

[ reflective ], and drawing of longitudinal section (b) of an important section to which (a) joined 

the light emitting device with a transparent paste carried the light emitting device on transparent 

glass. 

[Drawing 6] The schematic diagram showing the conventional Light Emitting Diode lamp 
[Description of Notations] 

1 Leadframe 

2 Leadframe 



3 Mounting ' . 
3a Gentle slope 

3b Common reflector 
3c Maintenance seat 
3d Cavity 

3e Reflective block 

3f, 3g Light-receiving reflector 

4 Light Emitting Device 
4a Crystal substrate 
4b p lateral electrode 
4c n lateral electrode 
5a, 5b Wire 

6 Paste 

7 Transparent Glass 
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[Drawing 1] 
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[Drawing 2] 



[Drawing 3] 
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[Drawing 6] 
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a ^C7)S Allf , P - n ti-^l^cO^^iyi^iO Alt S- ^ 0 ig 

^5 1 a*><i>a}^3e{i, C:<^)i: p^rRI*S.0'WAW^7) 
Kh>^% \,z^\^m.=m»(ry^\±^tj:\ ^, L^:*<o 

m^<r>i.ot£WkW^X'\±. ^5 1 affl!|A-A>o^ 

[0 0 08] —-^^ ^yrArmm.i^z^-n^'^^^ 

mWF!- 7-86640 -f-^iSffg tl2iJ § ilfc t (r>t^h h . 
[00 09] ClixfS. 06(c5^Lfv:^Bt^^5 lovr> 

a^^^ti d tcv'^y h 5 2 aO±M2rll®i: LTTlSl^ 

<r>mt^^^'^^h:^o\,z\^tz{inx'hh. -etr. 

[00 10] L*^L'5r*i4>. C:oJ:a^:7>r 7— Sr-^tf 

^yh5 2 amizmota^tih^iz-oi^^xii. 
7jsiizi^^<r>imimnhti-r. ^3^swjg<oi6i±ic 
immi,zm^i}^hh. -eux, sms i a^^/^jvn^yh 

^ < KMT' ^hztt^^. mm^nzmBimitiDm^' ^ y ^ 
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t t 



[00113 .1(7) J: ate. mmmmx'h'ox^<n^m 

[00121 sisfiBBtctjv^TOi^-r^t wmt. tztt 
mmu\^^<7)m:^t ix^mzmux-^^xo^zLx 

[00 1 3J 

mttzm:m=Fb. ^(^^m^i'irmmtxmMmzm 

^M&tmtLti^Hi^^mm.x'h-^x . t^mmm 
mmzm^^tixmm'ficmmt^^^yhiz. ±^ 

tinmtmiz^^-\t:s>miimmm^:mz.x^j:^z 
(±, :iff)'?^yhi,zmiiri:iKmmmmzi:':>xmtm'f- 

Off tcS AM L-^j:\^±i ±5tlRa5 LmMt- h comj^m 

[00 1 53 ^fc. ^^miz}5\>^xii. ^m^'^mm 
Lxv.fmiz»m$iti>mmmmmmi. mm<^mm<^ 

tTVy hmm.t tztiy-o y hmL<^±1jiz%mt Lx 

mm.-th^m(^&<M&t-ri>:LthX'th. 

[00 16] 

i>zm&mi.tft\^i-^~mz p mmMRt/ n imMt: ^ 

tzmi:3Eim.tiiLmb Ltz^mi^^^m.-ch'^x . 4f 

mmmmm^zm^^tix^^mf-ii^m-th'^^yy- 

mm'Fb=F»L^d:\^^X'h'^X^lR}iiLm^^ii><r> 

^ij^b{mmt\^^iz^m^'ttR$iimm^imt 

^t}^(i>'?'yyhmizmiii^iii>yti. zco-^ryyi^iz 

t t±mLtii Lmm>(><o^t/tij\^ b mm izk 
[00173 n^m2izBmcommti. v-^y hw. ^ 



b Lxm6m^cosmcO'J'-^j:< b h~-^izm^LX Zti 

i:mmsm^^mm^^h. miz-^<Df*qmmizii. ^ 

s:i3tiRai tm^*^(^^:f3\^bimm~:t}mz^^ 
•t^mim^m^Lx^^i:,<^X'$)'o . -^^yhcoff^m 
m^ytiriKMmb LxmrnixKm^^oym^^m^m^ 

[00 1 83 m^msizMmcowMii. -^^yhit. ^ 
mz\^{ixmi-ti>Fim^^tfziinm-^^cr)Kmy't3 

^yi^t:mtX^j:hi><^X'h*). f^^^m)^(>TI>zmtitx 

y6^!^^'irm^mmLX'?'yyh<7)^fqmmi)^i^ms^y 

vxM.<7)idizLx±mL}iiLm^-i^cr>^:f}mbim 

[00 1 93 WTt^s *^0BO||J|fei7)j|g.®c;)fl,^2|s;^j^[2| 

L ^j:ii^ii>mm-ri> . m i a^^mto-mmm 

®lCte(tl»GaAs^GaA 1 A s^JCj: ofj^fi^^ix 

S L E <y r S-^S^ t LTilx. L E D 7 y7°(7) 

(OA-Am^mizj:i,mBimm. mAn-^^yh^ff)^ 
mx'hi>. 

[00201 0{c*>v^T. ^<7)±imij^x.7it^z^mmiz 

ioTtJi^ix^— Mc^U-K^l^— Al , 2 2r2p:|ISfe 

tzibo-r^ yh3^im'-tK> »mzwt ^^tx mm- h b 
bh^z^<7ynmm<r>±w^mmiikb ltv^-s. . 

7 r -< T^m^-^tzm^BmUA a>i5(t-5 h i: (Ci^SM 
t^piy^4b2a.t>'nlimSi4c^?g^L, iLilhCO^ 
timSr!7>f^5a, 5 bCioT U- K7 l^-A 1 , 

[00211 ^3^^4 {4, figJftO^-fkXf U '^A^'fi:^ 

h-yXprnVMA b Sr-^tfffiS:±5iaXaj Lffih-r-i) b b 

{4. Cicoi d^lS^B*^4 a*-^>OfBfetC)l:tLT{4. "7 
'^yVS-h^hWM'&mmth tcOO, igH^BS«4 a*>ii> 

■thb\.^oi^(^X'h'^tz. Z.tii,znL. *%BJT'(4. 3S 

yv3<rmmbLfz. 

[0 0 221 -f^ri?*). V'!7yh3{4ll2t;5^-tJ:d 

IC, ¥ffiJg^Ai{5i5'iE:^ff^(^J%5t*-?4 tcM L-C ^ix^ 

=f-A <^mt<1j^bmA<0^t S: 4 0 • g^KO^iecO^fS 



(4) 



m^l 1-112028 



jgjs L . c: <^nm. 3 c coTijiziiTizmt-tx^^m 

^ 4 (Tf&mt <7)mizmfSinfz-iti> fz^<n^ ^ t r < 3 

:^b3cOJSBlC-Srri>fci:t>t:. «j#Jl3 c i: d LcO 
i: LJt^T'n .y 3 e i <r>yu >y 3 e 

f. 3gtLTV^^. 7'n -y 3 e {iia^cT) J; a ^^Jg 

[ 0 0 2 3 ] ^tis 0*co0iJt1±. V-^yh 30l^gP^ 

ffi^Mi: t-cmLTV^^*<. 4:&-<0^T^|SIt^iSc7) 
!tffl^lif®3bi;LTtJ:V^::i:<±Mi&T'ifc5. ^<7)J; 
dtcM^B3aS:^»t-l.<0{i. }ti:i.{f03lc:fc\,^T 

[0024] m^m^FA im i trs^-r i ^ tc, 3 

i -5 T £0«i*J^ 3 c s ti. I. . 

[00253 iiLtff)m^izti\,^x . ^s-f 4^m$ 

i: n^^zmRffi^y rAr S:f ijffl L/ci^S»S4 a 
[00261 4 ii-^hmh^crmmi.. W9i<ry<s 

^imx y N 3 (rmm^m 3 aai/;^fflK 

^B3 b tci -5-C^*^4 <^±3K]RiiJ LB*><5>c^^ 

[0027] t^i. iSH^B^^4 aA^feTfcI^*^5^{i. 
^lg^^4<7)*Tt::&atT V'>|,g:M7'n >y 3 e cog 

^\.x\^h-'n(^nwmMm3 hijftiiz^i^t?,, 
iumtirmzmti, 

[00281 ZLCOXoiZ. Il3fe«^4<0^a»«4 a*- 

i^mi3mmjizmixi>mi. «ss^4aSr5iss4»tc 
mmshii^h^xmi^ti^. btztt^-^x. mkmx'^ 

LfZXoiZ^ ^^mSL4aii}>hmh.ii!,fzm^^-±tz 

mz:L(r)m^BmwL4 a^zx^i^^ttzmizizmm lb** 
f>^^-tt%^xu. ^(r)mmm<^mmzx^x& 



mmizmi^ti^ytAiimmbx o<oizml. mm 

MB 3 a RX/H^m^m 3 b 3&» <i> <7)ttSf 61>=SrKlt3\53&*# 

c:ixt:J:0. ±3t?XaiLB*^^><7)^3ttcJnt 
•C. ^Bj<7)^fB*ffi4 a*>/i>Jit^^ix.|>3tSrJP;cl.c:i:*i 

[ 0 0 2 9 ] ia5<7) ( a ) at/ ( b ) (i-eiX-fixSiJcTjM 
i&^-r^af<0«lB&St-^>l>, ISIIICO ( a ) «V'>y h 3 

cr)msinz^%m=F4cr,m^^^{-fx ztii:mimm^j:m 

JKcO±^B5ri#o^?f^:KBrBcOS:Myn >y 3 e fift^ 
iStt, CliORItrn .y ^ 3 e tC||5fe3R^4 <^Ma^4 
a S:m-tt-C^BScO'<-X h 6 tc j; o-CS* L^c i> OX'S) 

[00 30] z(omizi5^^xi>. ^mi'AcDm^mm 

3 aRX/^m^mS b*»/i>Rftf§ixT±3tlXaiLB35i» 

ta^mi. h 6 i}^m.mx'$> hzt itt^^ft 

•C^:/D -y ^' 3 e <0S5t^B 3 f . 3 « tCf^^cO 

T\ mmiz^mRmm3hi!)>ti>Rm^ti. ^^mnuLm 

[003 11 i/^. mmcO (b) {i, R*fyn-y:5'3e 
tiSHg;if^X 7 2:%![-»i:T-?-<0±Bfc^^^i^4 0*M4 

siimmt xm.m^mm^z x r> x-i^izm-^ Ltii><r> 

[00321 iO^iJtCtJV^T t> , ^B^B*K4 acOiSB*^ 

^(^^rnrns f . 3 gic^i>oT'. mmzK^m^ 

S^B3b«-^^R|^$^^,, i^esxai L®*-/bc05tt-^StL 
[00331 

Lmmii^'^<m^ijmizmm^-ti>cit^^T^^(r)x\ 

[0034] if ^ 2 O^BJ-C'ti, y h OF«3jgB2: 
3e<0SttBi: LXmmtXRm^(rmSi}^¥t^^b=F 
»L^\^^XdizRm^-^?iCOX\ m^Bm^:^-(^cr,^t:± 
imtiiLmi}^ii>mtf^^cORm:lj\^b^i>J:diz^^y 

[00351 m^3(r>mMX'it. m^^l^ii>i:,Tizm 

ttJzmiRSiyx^ -y-^'b^'yyh (o^mm<r>iRmmb <r> 

hzb ti<x^ . m^mtmz\^±-t h , 

imi] ^^(^-mmcmmiiz x ^mit^ u ^j^mt 
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[021 HK^TffiH 

[03] mi(^^-AmiR.M^x 

LTfflmtf«?iK'J) -:. T . ( a ) {i^BJiO^-X h I: i 

[06 1 fl!*OLED7>'r$:^-r«lB&0 

[^f^OiftBJl 
1 U-K7U'-A 

2 

[01] 



3 

3a 
3b 
3c 
3ci 
3e 
3 f 



3g 
4 

4 a ISb^hSM 
4 b piitt® 
4 c ndltt® 
5a. 5b y-^-^ 
6 

7 ^BJ;^^;^ 
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3t 3c -f -f f 
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